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History of Epinephrine Use with Local Anesthetics

Discussion

Epinephrine is often combined with Lidocaine for local anesthetic use as it
improves the duration and quality of Lidocaine and promotes wound
hemostasis.1-2 Despite these benefits, epinephrine has been historically
contraindicated from being injected into fingers, toes, ears and the nose
due to concern over the vasoconstrictive properties of epinephrine leading
to ischemia in these end-arterial areas.3-7 However, there is very little
documented evidence of this happening with epinephrine use.5-13 An
exhaustive review done by Denkler in 20015 reviewed 21 cases between
1889-2001 that involve epinephrine local injection prior to digit ischemia.
However, none of these cases used the current pre-mixed lidocaine and
epinephrine concentrations and none showed evidence of epinephrine as
the sole cause of ischemia. In fact, during the same time period, Denkler
revealed 5 separate studies that involve between 23-200,000 patients per
study that all fail to document ischemia secondary to local epinephrine
injection.5 A review of the literature since 2001 demonstrates similar
results; Numerous studies fail to show ischemia secondary to epinephrine
injection.9-13 Furthermore, in rare cases where ischemia did occur,
Phentolamine or other vasodilatory agents were readily available and
given to reverse the effects of epinephrine, resulting in full resolution of
symptoms without permanent damage.13-14 From this evidence, it is
concluded that the dogma of tissue ischemia secondary to epinephrine
injection should be abandoned as local anesthetic with epinephrine is
likely safe to use in areas such as the fingers, toes ears and nose in most
patients prior to both laceration repairs and surgeries.

• An exhaustive review by Denkler in 2001 found 48 total documented cases of digit
ischemia occurring after local anesthetic use between 1889 and 2001, 21 of those
cases involved epinephrine use.5
• 21 Cases of documented ischemia with local injection of epinephrine
-17 did not document the concentration of epinephrine used
-4 cases show ischemia with documented Epinephrine concentration (below)

• While recent literature has mainly been focused on the use of epinephrine as a part
of a local anesthetic digital block prior to finger surgery5,9-13, there is literature
supporting the use of local anesthetic with epinephrine in ear and nose surgery as
well.14
• Evidence against the use of epinephrine in end arterial areas is documented only as
isolated case reports and provides little proof of epinephrine as the sole etiology if
ischemia15
• Phentolamine and other local vasodilatory treatments are readily available and
effective for treatment for digit ischemia.17
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Case 1
Anesthetic

Case 2

Procaine with
epinephrine
1:200,000
Procedure
Removal of ingrown
toenail
Other risks • Infection
for ischemia • unknown
amount of
procaine

Case 3

2cc 1% procaine with 8cc 0.25% procaine
1:200,000 Epinephrine with 1:400,000
epinephrine
I + D of a paronychia
Digit block before
unknown surgery
• Infected
• Necrosis started
• Tourniquet use
2 days after
• Hot soak after
surgery*
surgery
•

Case 4
3mL procaine with
1:160,000 epinephrine

debridement for
ingrown toenail
• Unsure if tourniquet
was used
• Hot soaks after
surgery.
• Other
documentation of
ischemia**
*Studies show blood flow returns to baseline after epinephrine with lidocaine use within 60-90min)8
**Other surgeries reported by researchers note of tissue necrosis with procaine use without epinephrine.

•

• None show evidence of epinephrine as sole cause of ischemia
• None used current doses of pre-mixed lidocaine and Epinephrine
• Little documented evidence of ischemia with epinephrine
use in currently available concentrations (1:100,000 and
1:200,000)4-5
5 separate studies between 1889-2001 that involved 23-200,000 patients per study
that failed to document ischemia secondary to local epinephrine injections.5

Epinephrine is often combined with Lidocaine for local anesthetic use
Evidence since Denkler’s review in
prior to laceration repair or as a nerve block1
Author
Epinephrine
Study Size/ Procedure
Outcome
Epinephrine improves the duration and quality of Lidocaine as well as
concentration
promotes wound hemostasis due to is vasoconstrictive properties1-2
Lalonde et 1:100,000 or less 3110 consecutive hand surgeries
No digital ischemia/ tissue necrosis
al. 9
Epinephrine has been historically contraindicated from being injected
10
Denkler
1:100,00040 patients undergoing 47
No digit ischemia
into fingers, toes, ears and nose because they are end-arterial areas.
1:1,000,000
Dupuytren’s fasciectomies using
However, these contraindications appear to be without documented
Epinephrine with local anesthetic
evidence of ischemia with epinephrine injections.
instead of tourniquet
Warnings of local Epinephrine injection into fingers, toes, ears and nose Chowdhry 1:100,000
500 patients; digital block before
No digit ischemia
continued to be taught in many specialties despite evidence suggesting et al.11
surgery
otherwise6-7
Abdullah12 1:100,000
1073 digital blocks prior to surgery
No digit ischemia
“Lidocaine without epinephrine or
smaller amounts of epinephrine may
be used in areas of appendages, such
as earlobes, toes, and the penis.” -5th
edition of Current Diagnosis &
Treatment: Surgery; published in 20207
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“The duration of anesthetic can be
prolonged with epinephrine;
however, epinephrine should not
be used for digital nerve blocks" –
5TH Addition of the The Atlas of
Emergency Medicine; published in
20216

9-15
2001

Muck et
al.13

Epi-pen

127 patients with accidental Epi-Pen
injection into a digit

Haftner et
al.14

1:200,000

10201 patients who received local
• No epinephrine induced necrosis
anesthetic with lidocaine before nose
or ear surgery

Zhu et al.15 1:100,000

• 4/127 (3.1%) developed ischemia
• 2 received Phentolamine, 1 received
topical Nitroglycerine and 1 received
both.
• All had full resolution of symptoms
within 24 hours

Isolated case; 65 y/o female who
• 3 hours post procedure: signs of
underwent a digital block prior to
circulatory compromise to middle
carpel tunnel and A1 pulley release of
finger
middle finger
• 10 hours post procedure: presented to
ED with dusky appearing middle finger,
numbness, decreased cap refill
• Received phentolamine and finger
warmedà full resolution of symptoms

Conclusion
• With the added benefits of epinephrine in local anesthetic use and little
documentation of ischemia or tissue necrosis, the contraindications against using
local anesthetic with epinephrine in end arterial areas should be re-evaluated and
current medical resources should be updated to reflect this.
• Local anesthetic with epinephrine is likely safe to use in areas such as the fingers,
toes ears and nose in most patients prior to both laceration repairs and surgeries.
• However, some studies9,11 that support the safe use of epinephrine in local
anesthetic excluded patients with severe peripheral vascular disease, as well as
vasospastic conditions such as Raynaud’s or Buerger’s disease.
• Patients with possible vascular issues should be made aware of the symptoms of
vascular compromise and when to seek intervention for possible complications as
treatment is readily available and effective.13,15,17
• One study even suggests the prophylactic use of phentolamine after epinephrine
administration to ensure there are no lasting vasoconstrictive effects of
epinephrine.17 However, more research would be needed to fully evaluate this.
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